What is claimed is: 

1. A unidirectional fluid valve that comprises: / 

a flexible flap having a first portion and a second portion, the first 
portion being attached to a valve seat, the valve seat having an orifice and a 
seal ridge that has a concave curvature when viewed from a jsiide elevation, the 
flexible flap making contact with the concave curvature of lie seal ridge when 
a fluid is not passing through the orifice, the second/portion of the flexible 
flap being free to be lifted from the seal ridge when/a fluid is passing through 
the orifice, wherein the concave curvature of the/asal ridge corresponds to a 
deformation curve exhibited by the second portion of the flexible flap when 
exposed to a uniform force, a force having a inagnitude equal to a mass of the 
second portion of the flexible flap multiplied by at least one gravitational unit 
of acceleration, or a combination thereof! 

2. The unidirectional fluid valve of claim 1, wherein the flexible flap 
is exposed to a uniform force that/acts normal to the deformation curve. 

3. The unidirectionaJNrluid valve of claim 2, wherein the concave 
curvature corresponds to^^Smmation curve exhibited by the flexible flap 
when exposed to a unificMT^orwtoat is not less than the mass of the second 
portion of the flexible flap ^graltimied by at least one gravitational unit of 
acceleration. / 7{ \ 

4. The unidirectional fluid valve of claim 2, wherein the concave 
curvature corresponds to a deformation curve exhibited by the flexible flap 
when exposed to a uniform force in the range of the mass of the second 
portion of the/flexible flap multiplied by 1.1 to 1.5 g of acceleration. 

5. /The unidirectional fluid valve of claim 1, wherein the flexible flap 
has a stress relaxation sufficient to keep the second portion of the flexible flap 
in leak-free contact to the seal ridge under any static orientation for twenty- 
four hours at 70 °C when a fluid is not passing through the orifice. 

/ 6. The unidirectional fluid valve of claim 1, wherein the flexible flap 
comprises crosslinked polyisoprene, is 0.35 to 0.45 millimeters thick, and has 



Shore A hardness of 30 to 50. 
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7. The unidirectional fluid valve of claim 1, wherein the first portion 
of the flexible flap is attached to the valve seat beyond the area encorrtpassed 
by the orifice. 


5 8. The unidirectional fluid valve of claim 1, wherefn the concave 

curvature of the seal ridge is defined by a polynomial mathematical equation 
of at least the third order. 

9. The unidirectional fluid valve of claim Ji y wherein the orifice has 
10 a cross-sectional area in the range of 2 to 6 cm^when viewed from a plane 
perpendicular to the direction of fluid flow. 
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10. The unidirectional fluid valve 
to 4 cm 2 in size. 


claim 9, wherein the orifice is 3 


11. The unidirectional fluid Valve of claim 1, wherein the first portion 


of the flexible flap is attacl 
exterior of the orifice beyo] 
point attachment being 1^)3, 


a flap-retaining surface located on the 
/ou^ej- extremity of the curved seal ridge, the 
from the curved seal ridge. 


12. The unidirectio6al/f|uid \^dve of claim 11, wherein the flap- 
retaining surface traverses the vaive seat over a distance at least as great as 
the width of the orifice,yand the flat retaining surface extends in a straight line 
in the direction to which the flap-retaining surface traverses the valve seat. 

13. The unidirectional fluid valve of claim 1, wherein the concave 
curvature corresponds to the deformation curve exhibited by the secured 
portion of the flexible flap when exposed to a force acting in the direction of 
gravity and haying a magnitude equal to a mass of the second portion of the 
flexible flap multiplied by 1.1 to 2 g of acceleration. 
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14. /The unidirectional fluid valve of claim 13, wherein the concave 
curvature corresponds to the deformation curve exhibited by the second 
portion M the flexible flap when exposed to a force having a magnitude equal 
to a mass of the second portion of the flexible flap multiplied by 1.2 to 1.5 
g of acceleration. 
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15. The unidirectional fluid valve of claim 14, wherein the conca^ 
curvature corresponds to the deformation curve exhibited by the flexible flap 
when exposed to a force having a magnitude equal to a mass of the second 
portion of the flexible flap multiplied by 1.3 g of acceleration. 


16. The unidirectional fluid valve of claim 13, wherein tije deformation 
curve corresponds to the deformation curve exhibited by tlje second portion 
of the flexible flap when secured at the first portion at/ an angle 9 to the 
horizontal in the range of 25 to 65 degrees. 


17. The unidirectional fluid valve of claim, 
about 45°. 



6, wherein the angle 6 is 


and 


18. A filtering face mask that comprises: 

(a) a mask body adapted to fit oyer the nose and mouth of a person; 

(b) an exhalation valve attached to the mask body, which exhalation 


*avi 


valve comprises: 

(1) a valve seat 
and (ii) a seal ridge 
curvature when view 
curvature of the se#f ridgi 


?eui£ 


orifice through which a fluid can pass, 
bing the orifice and having a concave 
side elevation, the apex of the concave 
located upstream to fluid flow through 
the orifice relative to outeryextremities of the concave curvature; and 
(2) a flexible/flap having a first and second portions, the first portion 
being attached to the valve seat outside a region encompassed by the 
orifice, ana the second portion assuming the concave curvature of the 
seal ridge when the valve is in a closed position and being free to be 
lifted from the seal ridge when a fluid is passing through the orifice. 


19/ The filtering face mask of claim 18, wherein the concave curvature 
of the valve seat corresponds to a deformation curve exhibited by the second 
portion of the flexible flap when the first portion of the flexible flap is secured 
to a /surface and the second portion is not secured and is exposed to a force 
having a magnitude equal to a mass of the second portion of the flexible flap 
multiplied by at least one gravitational unit of acceleration. 
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20. The filtering face mask of claim 19, wherein the concave curvatui 
corresponds to the deformation curve exhibited by the second portion of the 
flexible flap when exposed to a force having a magnitude of the mass of the 
second portion of the flexible flap multiplied by 1.1 to 1.5 g of acceleration, 
and the first portion of the flexible flap has been rotated at an arfgle 0 in the 
range of 25 to 65° from the horizontal. 

21. The filtering face mask of claim 18, whereim the flexible flap 
exerts a substantially uniform force upon the seal ridge of the valve seat. 

22. The filtering face mask of claim 18, wherein the exhalation valve 
has a single flexible flap that has a single second / portion that is located below 
the first portion when the filtering face mask/is held in an upright position. 

23. The filtering face mask of claim 18, wherein the concave curvature 
is defined by a polynomial mathematical equation of at least the third order. 

24. A filtering face mas^tn^cpmprises : 

(a) a mask body that has ^Mia^adapted to fit over the nose and mouth 
of a person, the mask body havin&pa niter media for removing contaminants 
from a fluid that passes through Mma|c body, there being an opening in the 
mask body that permits a fjuid to e»t the mask body without passing through 
the filter media, the opening being positioned on the mask body such that the 


opening is substantially directly in front of a wearer's mouth when the 
filtering face mask is placed on a wearer's face over the nose and mouth; and 

(b) an exhalation valve attached to the mask body at the location of the 
opening, the exhalation valve having a flexible flap and a valve seat that 
includes an orifice and a seal ridge, the flexible flap being attached to the 
valve seat at a/first end and resting upon the seal ridge when the exhalation 
valve is in a^closed position, the flexible flap having a second free-end that is 
lifted fronythe seal ridge when a fluid is passing through the exhalation valve; 

wherein, the fluid-permeable face mask can demonstrate a negative 
pressure/ drop when air is passed into the filtering face mask with a velocity 
of at least 0.8 m/s under a normal exhalation test. 
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25. The filtering face mask of claim 24, wherein the whole expos^cf 
surface of the mask body is fluid permeable to allow for an inward pa^ge 
of a fluid except where the exhalation valve is positioned. 

26. The filtering face mask of claim 24, wherein the orifice of the 
exhalation valve is 2 to 6 cm^ in size. 


27. The filtering face mask of claim 24, whereinohe orifice is 3 to 4 



2 • 

cm^ in size; 


28. The filtering face mask of claim 24ywherein the exhalation valve 
has a single flexible flap with a single free portion, the free portion is 
positioned below the first portion of the flexible flap when the filtering face 
mask is held in an upright position, the/first portion of the flexible flap being 
attached to a flap-retaining surfeia^tedated outside the region encompassed by 
the orifice, the point of s^Kird^rmra' the first portion of the flexible flap 
being distanced from the nearesntoo^ron of the orifice by 1 to 3.5 mm. 

29. The filtering >face rriaak ofVlaim 24, wherein greater than 40 
percent of airflow entering the filtenng face mask exits the filtering face mask 
through the exhalation valve when airflow exceeds 50 liters per minute under 
a normal exhalation test and the face mask has a pressure drop of less than 
2.5. 

30. jthc filtering face mask of claim 24, wherein the negative pressure 
drop is demonstrated when air is passed into the filtering face mask at a 
velocity of at least 0.9 m/s. 

31. The filtering face mask of claim 24, wherein a negative pressure 
^demonstrated at an air velocity in the range of 0.9 m/s to 1.3 m/s. 
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32. A method of making a unidirectional fluid valv^which method 
comprises: 

(a) providing a valve seat that has an orifice^ circumscribed by a seal 
ridge, the seal ridge having a concave curvature when viewed from a side 


elevation, the concave curvat 
demonstrated by a flexible flj 
as a cantilever and has 
force, a force having a^rfagnitude 
the flexible flap 


responding to a deformation curve 
a first portion secured to a surface at 
:ured portion exposed to a uniform 
the mass of the second portion of 
st one gravitational unit of acceleration, 


or a combination thereof; and 

(b) attaching a first portion of the flexible flap to the valve seat such 
that (i) die flexible flap makes contact with the seal ridge when a fluid is not 
through the orifice, and (ii) the second portion of the attached flexible 
free to be lifted from the seal ridge when a fluid is passing through the 
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